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1. This document has been translated by compute*. So the translation may not reflect the original precisely. 

2. *~* shows the word which can not bo translated. 
3.ln the drawings, any words are not translated 



DETAILED DESCRIPTION 



(Detailed Description of the Invention) 
[0O01J 

[The technical field to which invention belongs) this invention relates to the manufacture method of the surface emission-type laser which is the 

light emitting device for the light sources used for optical communication or optical Information processing. 

[0002] 

[Description of the Prior Art] In the surface emission-type laser of structure which forms high resistance partially by oxiclzation and performs the 
constriction of the inrush current to a barrier layer, AIXGal-XAs of A! As or high aluminum composition established near tf>e barrier layer was r QJ 
conventionally made into the oxidizing rone, oxidation reaction of this oxidizing rone was advanced from the longitudinal direction from the fTI 
circumference of a multilayer, and the method of carrying out the constriction of the inrush current alternatively was taken. (/} 
100031 Thfc structure and method are for example, photograph NIKUSU. Technology Letters It is carried on VOL8,97l-973 page (1 996). This 
structure is shown in drawing S . In this conventional example, thte oxidizing zone 5 is formed directly under the upper top multilayer reflecting 
mirror 6 of a barrier layer 3. using AlAs as an oxidizing zone 5. Oxidization of the oxidization tub 5 for forming current constriction structure ^ 
advances oxidation reaction from the side of the multilayer exposed by etching, and te controlling the oxidization field by acting as the monitor 5j 
s of the near-field pattern of spontaneouc-emteslon fight The time which oxidation reaction is advanced and oxidization from the side to a depth ^ 
of 1 6 micrometers take? is 1 5 minutes by making substrate temperature into dOO degrees C in the mtrogervgas-atmospher© mind contaJnfng a r~ 
steam. 3> 
I0004] go 
jProbtem(e) to be Solved by the Invention] However, by the method by the above-mentioned conventional example, it had the problem r" 
described below. That fe. since it is neoessary to advance oxidation reaction from the side of e multilayer, time to oxidize 10 micrometers of IN 
numbers from 10 micrometers generally is required, and it b difficult to control the non-oxidizing field used as a himinesconce field by mum ^ 
order. By the method of controlling especially in oxidatkHVtreatment time, highly precise control of a steam and substrate temperature is zJ 
needed, and it is very difficult w 
(00O5J Moreover, it is necessary to produce an electrode and to pass current, and a property deteriorates by alloy- ization of the olectrode "O 
material under an elevated temperature before oxidation treatment by the method of acting as the monitor of the spontaneous-emission light -< 
shown in the above-mentioned conventional example. The method of the spontaneous-emission tight monitor by optical pumping takes special 
equipment upwards, and observation is difficult. 

{0006] Furthermore, the size of the norv-oxidlzing field used as a luminescence field will change in the size of an etching field, and since etching 

control highly precise in order to secure the homogeneity for every element is needed, the technique of wet etching ( that ft is simple and low 

cost ) cannot be used for it. Moreover, since the required size of a non-oxidizing field is about several micro meters, dispersion in mum order 

which considers these as a cause turns into dispersion with big electric / optica) property of an element and appears. 

[0007] Then, the purpose of this invention is to suppress dispersion in the element property resulting from dispersion in the size of such a 

current constriction field, and offer the low cost manufacture method of a field issue laser element 

[0008) 

[Means for Solving the Problem) this invention person completed this invention, as a result of repeating various examination, in order to attain 
the above-mentioned purpose. 

[0009] In the manufacture method of the surface emission-type laser which has the composition partially formed into high resistance by 
„ - oxidation treatment so that, as for the 1st invention, the constriction of the Inrush current to a barrier layer might be performed On a substrate, 
grow up a multilayer, prepare an oxidizing zone near | the ] the barrier layer, and an antioxklizing layer Is alternatively formed only in the 
luminescence field on the oxidizing zone. Oxidize the whole after that only the amount of [ of an oxidizing zone ] outcrop is made to oxidize 
alternatively, and it is related with the manufacture method of the surface emission-type laser characterized by forming current constriction 
structure by subsequently growing up a multilayer. 

[001 0) The 2nd Invention relates to the manufacture method of the surface emission- typo laser the 1st Invention which forms an oxidizing zona 
and an antloxldlzing layer above a barrier layer so that the crystalline disorder of the barrier layer by the regrowth after formation of an oxidizing 
zone can be suppressed. 

[001 1) The 3rd invention relates to the 1st which performs oxidation treatment after formation of an oxidizing zone and an antioxidlzing layer by 
carrying out a temperature up in the atmosphere, without exposing to a steam., or the manufacture method of the surface emission-type laser 
the 2nd invention. 

[0012] 

(Embodiments of the Invention] Hereafter, the gesfcart of operation of this Invention is mentioned and it explains in detail. 
[0013] On a substrate, this invention grows up a multilayer, prepares oxidizing zones, such as AlAs. near ( the ] the barrier layer, oxidizes only 
the portion which grew up to be only a luminescence field on the oxidizing zone alternatively by the mask shutter method etc., and exposed 
antioxidizing layers, such as GaAs. by this at it in natural selection, and forme current constriction structure. After that the remaining multilayer 
is grown up and an element is completed. 

[0014] In that case, as for an oxidizing zone and an antioxkJtzing layer, arranging above a barrier layer is desirable so that the crystalline 
disorder of the barrier layer by the regrowth after formation of an oxJOfcrng zone can be suppressed. 

[0015] Moreover, as for a crystal growth and oxidation treatment, it is desirable to be based on the following method of having used MBE 
crystal-growth equipment First at a crystal-growth room, a multilayer, en oxidizing zone, and an antioxidizing layer are formed. Subsequently, 
the substrate is once moved to the anteroom where it connected with the crystal-growth room, the atmosphere is introduced thore, the 
temperature up of the substrate Itself is carried out to 400 degrees C. and oxidation treatment is performed. This substrate is again moved to a 
deposition chamber, and the remairring layers are formed. 
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be improved ^-^ lager Ky arranging an ondfelng zone and an antioxJdiring layer above a barrier 

KS! P^rS^^SS^S ?nSi Snl KSE imbues a steam in oxidation treatment, te no, 
r^ia-^ >« « crystal-growth proce^. and a working stroke is shorten*. Moreover. .Sore 

is also no "need tot the special oxidation-treatment equipment which introduces a steam. 

[ExfnLlel Hereafter althouah an example explains this invention further, this invention is not limited to these. 

^ c L^!r^no 1 ^ abbreviation cross section of the multilayer of the surface emisston-type laser of this invention. 

T^e^icaS the n-QaAs substrate 1 ofntype 

^ n^ anl rSX^SC^C reflocong mirror 2 of n type dope of doping ™™«^™X^^aZ^ 
c^c^mm^Xtums and consisted* thickness of the quadrant of osdHation ^^^^r^^of 
*e*l£L « «n*,m Jail huer of non doolno the carrier layer 3 of 1 0nm of each thickness The interlay er 4 who eonsrsts of mduoad 
dlstortKmq^m well '^ r ^^ BvSconsKts of p-AlAs of doping concentration 3x10i8cnv3 by 30nm of thickness. The top 

7 whfehconsista of p^aAs of doping concentration 3xi018cm.3 by lOnm of thickness e formed m the luminescence field with a diameter ( of 

fcxSrt First on a substrate as shown in drawing 2 (a), all the layers to the AlAs layer used as an oxidizing zone 5 are termed uniformly. Then, 
GawS oam^o^nSSXr^ernent Of the mask shutter which has the opening 10 with a diameter of 5 micrometers only ma 
^o^cTr^h'oS Saw on the above^nboned ^^J^J^SSm * ' 

mr^K/sH / HrAvwtnn p (h\\ Tharobv the antioxWiong layer 7 Is alter nauvely formed only in a luminescence flow. 

SiS sS S^lLd substrate is token out from MBE crystal-growth e^pment, and oxfdabon treatment fe 
SridlxtenS r^Smee possible to oxidize by thb only the field which has not been covered Wtth mo antoxKMng layer 7 of an 

pSgET. V^*SZ£*^Z MBE room, surface cleaning proving is performed, and an the remaining layers ere grown 

(OOZTHte* it Sine field with a diameter [ centering on a luminescence fleW J of SO micrometers, etching removed to me upper pert of the 
SCZ)?^ 2. and the p lateral electrode 8 was formed In me upper surface «rf «j* £r muljayer rotteebng minor which 
£rm«H ,nrt «h« n lateral electrode 9 to the upper surface of a bottom muttilayer raftoctlng mirror ( drawing 2 (d)). 
mn^r^l r^^f ?^teer beamts canned out to a rear-face side through a substrate. The time out of which the thickness of an 

?^?™!^bote.ineiit»oned example 1 since the temperature up under the same steam atmosphere as usual performed the 
[ ^ n TJ^ZlliXZT^xZ^^s substrate fromMBG crystal eculpment Ms exampte exptein* how to perform wHhout 

SSS^fSX ^sT^XSCroI Srlvt 0 ^^ MBE growth ec^ipmen, used for 'S^^^^SSS^ 
zone 5 and the antioxidbinfl layer 7 at the crystal-growth room 11, onoa. the move rail 1 3 is used for the anteroom 12 where this substrate 16 
wTcon^tedwlh^mfc^Srcwth room 11. and it moves to ft Lot this anteroom 1 2 be a vacua so that the degree of vacuum of a 

LJZ 'SSSSSZi ™Z£Te«t^ZZ%Z n X the atmosphere * deduced only krto an anteroom l2from an inter 15 
ano^rWmpe^a^pof^e substrate itself is carried out to 400 degrees C. Although K Is also possibte at this bme to introduce a steamhke a 

by me time ft attains a degree of vacuum reaped of this in the case of 
about a long Bme. Moreover, since it is small 3 figures compared with 3Cnm and a conventional method, the depth required for oxidization does 

g^ttZttJSA by this method vacuum-i^snanteroom „ to a " ** 

crystalorowth room 1 1. again, it uses the move ran 13 for the crystal-growth room 1 1. moves to It, and terms the remaining layers. 
Kr e Zte t Tlnd 2. although the example of a rear-face outgoing radiation type surface emisswrvtype laser was shown, it* 
SSealsoToXsurf^ ou^radiabon type side luminescence laser which formed ^l*""*"* l^Kltr 
electrode. Moreover, although the barrier layer 3 was set to lnO.2QaO.8As and rhe wav^m fear beam 

band, the same composition Is applicable to other wavelength by changing the material of a barrier layer 3. and the material of the multilayer 



reflecting minors 2 and 6. 
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Set of me Invention) Since control of an element property becomes easy according to this .nventon so th^dearlyfrom the above 
explanation, dispersion m the Structure for every element can be reduced, and the homogenoih- of an element 

Moreover, sincere required for oxlefaatlon is sharply reducible, the ftroughput of element production ' 8 J^^"?.. 
decreases. Furthermore, since the monitor of a steam or the conventional spontaneoue-em.ss.on tight is not needed m oration treatment, rt 
booomes a simpler process and much more kw-cost-ization is attained. 
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